and Apparent digestibility and nutrient utilization were studied in a digestion and balance trial with 30 wether lambs (BW 32 kg). Lambs were blocked by weight and allotted randomly to five diets with ratios of alfalfa (Medicago sativa L.) to 'Lathco' flatpea (Lathyrus sylvestris L.) hay of 100:0,75:25,50:50,25:75, and 0:lOO. Alfalfa was harvested in the early bloom stage and flatpea was harvested in the vegetative stage. Digestibilities of DM, NDF, ADF. cellulose. hemicellulose, and energy decreased linearly (P < .05) as the level of flatpea hay increased to values of 53.3, 32.4, 39.9, 46.0, 40.5, and 52.5%, respectively, for 100% flatpea hay. Nitrogen retention (9 to 15% of intake) was not affected by level of flatpea hay. Ruminal pH, NH3 N, and blood urea N increased linearly (P < .001) as level of flatpea increased in the diet, apparently a reflection of dietary N level. Calcium excretion decreased linearly (P < .01) with increased proportions of flatpea hay and was related to dietary intake of Ca. Apparent absorption and retention showed a cubic effect (P < .05). No clinical signs of toxicity were observed in any of the lambs during the 2 0 4 metabolism trial. Vegetative flatpea is potentially valuable as a forage for feeding ruminants.
to be a neurolathyrogen (Huang et al., 1950; Ressler, 1964) . The ability of ruminants to degrade amino acids in the rumen via microorganisms has been suggested as one way of overcoming effects of toxic amino acids (Allison, 1978) . The availability of the cultivar, 'Lathco', has renewed interest in flatpea as a forage crop (Slayback and Dronen, 1974; Long et al., 1977) . Flatpea has a number of characteristics that potentially make it valuable as a forage plant, such as superior plant vigor, high seed production, and its ability to spread rapidly (McWilliams, 1973). It is a highyielding, acceptable legume that is high in protein (Daniel et al., 1946; Grunder and Dickson, 1948) . In order to evaluate flatpea as a forage for ruminants, information on digestibility and nutrient utilization is needed. Thus, we conducted a study to evaluate the nutritional value of the 'Lathco' cultivar of flatpea.
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Materials and Methods
Thirty crossbred (1/2 Dorset x 1/4 Suffolk x 1/4 Rambouillet) wethers (average BW 31.7 kg) were assigned to six live weight blocks of five animals each. Wethers within each block were allotted at random to five diets consisting of the following proportions of alfalfa and flatpea hay: 100:0, 75:25, 5050, 25:75, and 0: 100. Hay was ground in a hammermill through a 2.5-cm screen.
Wethers were placed in metabolism stalls similar to those described by Briggs and Gallup (1949) , which allow for separate collection of urine and feces. A 5 d adaptation period to the stalls was followed by a 15-d transition period to the experimental diets. Test diets were substituted for chopped orchardgrass hay gradually over this 15-d period. Test diets were fed for a 10-d preliminary period followed by a 10-d collection period. Animals were fed 400 g of ground hay plus 4.5 g of iodized salt twice daily at 0600 and 1800. Feed was moistened with 80 ml of water to control dust. Water was provided at all times except during feeding.
Secondcutting alfalfa, harvested at less than 1/10 bloom on approximately the same date as the flatpea hay, was suncured. Secondcutting flatpea was cut at the vegetative stage with a drum mower and allowed to cure in the sun for 3 d before it was baled. During this 3d period, the hay was tedded twice to facilitate drying.
Procedures for sampling of feed and collection and sampling of excreta were as described by Bhattacharya and Fontenot (1965) , except that urine was diluted to a constant volume rather than to a constant weight. Feces were collected and dried for 24 h in a forceddraft oven at a maximal temperature of 6O' C. The daily collections were composited and sampled at the end of the trial. Urine was diluted in 500 mi of dilute H2SO4; daily collections were diluted to 5 liters and samples were refrigerated. Ruminal samples were taken 2 h postfeeding before the transition period and at the conclusion of the collection period, using a stomach tube and filter attached to a vacuum pump; fluid was strained through four layers of cheesecloth, after which pH was determined (combination electrode pH meter). A 5-ml aliquot was added to tubes prepared for ruminal N H 3 N determination (Chaney and Marbach, 1962) . Another 5-ml aliquot was added to tubes containing 1 x n l of metaphosphoric acid and 4 ml of internal standard for VFA determination by gas chromatography (Varian 6000 gas chromatograph, column packed with 10% SP-1200/1% HgO4 on 801 100 chromosorb WAW).
Blood samples were taken 6 h postfeeding via jugular puncture before the transition period and at the end of the collection period. Packed cell volume was determined using an Adams micro-hematocrit 114, and blood urea N (BUN) was determined by the method of Coulombe and Favreau (1963) . Serum was separated by centrifugation after blood had clotted.
Dry matter, ash, and gross energy determinations were made according to AOAC (1984) procedures. Nitrogen in feed, feces, and urine samples was determined using an automated macro-Kjeldahl apparatus (AOAC, 1984 Soest and Wine, 1968) , and cellulose (Van Soest and Wine, 1968 ) also were determined. For mineral determinations, feed and feces samples were digested with a 3: 1 (vol.h.01.) mixture of HNO3 and HC104 (Hem, 1979) . Calcium and Mg determinations in serum, excreta, and feed samples were made by atomic absorption spectrophotometry. Inorganic P content was determined colorhnetrically (Fiske and Subarrow, 1925) . For d e t dnation of DABA, a sample of flatpea forage was freeze-dried and extracted in 50% (vol./ vol.) aqueous ethanol; free amino acids were derivatized with o-phthalaldehyde and analyzed by reverse-phase high-performance liquid chromatography (Foster, 1989) .
Statistical Analysis. The data for the metabolism trial were tested by ANOVA by the least squares GLM procedure of SAS (1982) tested (Snedecor and Cochran, 1980) . When there were missing values, least squares means are presented in the tables (SAS, 1982).
Results and Discussion
Feed Composition. The DM, NDF, ADF, permanganate lignin, cellulose, hemicellulose, gross energy, and ash contents were similar for the two hays ( Table 1) . The CP content of flatpea hay was similar to that reported by Hodgson and Knott (1936) . Calcium and P concentrations were lower for flatpea than for alfalfa. Calcium content was 34% higher than, whereas inorganic P of flatpea hay was only 42% as high as, values reported by Grunder and Dickson (1948) . Diaminobutyric acid concentration was 12.02 &g DM. This was higher than the value (2.8 g/kg) reported by Pavelka et al. (1985) but lower than the value (27 g/kg) reported by Van Etten and Miller (1963) .
Apparent Digestibility. There were no hay refusals during the trial. Dry matter digestibility of the diets decreased linearly (P c .OS) as the proportion of flatpea hay increased (Table  2) . Differences in apparent digestibility of CP were small, but the lowest value was for the diet with 5050 alfalfa and flatpea (quadratic effect, P c .05). The apparent digestibility of CP was approximately 7 percentage units lower than reported for 'Wagnerii' flatpea by Hodgson and Knott (1936) . Digestibility of ADF cellulose, hemicellulose, and energy decreased linearly (P < .01) as the amount of flatpea increased in the diet, and NDF decreased to a plateau ( h e a r and quadratic effects, P c .OS). Nutrient Balance. The N intake of animals on 100% flatpea hay was 31% higher than that of animals fed 100% alfalfa (Table 3 ) due to the difference in N content between hays. Nitrogen excretion in both feces and urine increased as intake of flatpea increased. The response was linear (P < .01) for both and also quadratic (P e .05) for feces. There was an increase (linear, P e .01 and quadratic, P < .05) in grams of N absorbed, but apparent N absorption, expressed as a percentage of intake, was represented only by a quadratic (P < .05) effect. No differences (P > .05) were obtained in N retention among the diets, perhaps a reflection of excess N in all diets.
Calcium intake decreased as amount of flatpea hay increased (Table 4) due to the lower Ca content of the flatpea Calcium excretion in feces decreased linearly (P < .01) and cubically (P < .OS) as the proportion of flatpea increased, reflecting the difference in Ca intake. Apparent absorption and retention of Ca (grams/day) increased when the diet contained 25% flatpea hay, decreased through 75%, and then increased again with the 100% flatpea diet (linear and cubic effects, P < .05). No explanation is apparent for this observation.
Magnesium intake tended to decrease as the level of flatpea increased ( Table 5 ). The apparent absorption of Mg (grams/day) generally decreased (quadratic and linear effects, P e .OS) as levels of flatpea hay increased, probably a reflection of decreased Mg intake. k i effect (P < .01). .Lioear effect (P < .oo1).
Urinary mg excretion decreased linearly (P <
w a t i c effect (P < .w). the diet, probably reflecting the decrease in absorbed Mg. Chicco et al. (1972) reported that absorbed and urinary Mg were highly correlated. In the present study, retention of Mg was not influenced by diets: it was expressed either as grams/day or as a percentage of intake. Phosphorus intake tended to decrease as the proportion of flatpea hay increased (Table 6) proportion of acetate, and acetate to propionate ratio decreased linearly (P < .001), whereas propionate, isobutyrate, isovalerate, and valerate molar proportions increased linearly (P < .001) as the proportion of flatpea hay increased (Table 8 ). The incEases in proportions of branchedchain VFA may have been related to the increases in CP as the proportion of flatpea increased. Serum Ca, Mg, and inorganic P were not affected by diet. Average values at the end of the trial were 10.7 f .20,2.21 f .06, and 6.17 f .41 mg/dl, respectively.
lrnpllcatlons
Although lower in digestibility than alfalfa, flatpea hay was high enough to be regarded as a potential forage crop. No detrimental effects were seen from feeding flatpea hay cut at the vegetative stage. Flatpea probably should be used in a diet that is low in crude protein because the crude protein content of this hay exceeds the crude protein requirements of sheep and beef cattle.
